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NOVELTY - A catalyst for hydrogen production comprises a carrier 
containing zirconia and yttria which consist of zirconium and yttrium 
in the ratio of 80:20-20:80 by the atomic ratio, and noble metals. 
Zirconium and yttrium liquefy and forms alloy with noble metal. 
Hydrogen is formed by the reaction of reducible component of water 
vapor, carbon monoxide and/or hydrocarbon. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following: (i) A catalyst for exhaust gas purification which comprises 
a catalyst (1) containing zirconia and yttria which forms hydrogen by 
the reaction of reducible component, and a catalyst (2) which consist 
of nitrogen oxide (NOx) occlusion material. The NOx occlusion material 
consists of a noble metal of alkali metal, alkaline earth metal and/or 
rare earth elements which are carried by another carrier; and 
( ii) Purification of exhaust gas which involves contacting the catalyst 
for exhaust gas purification with exhaust gas from lean burn engine 
which operates in air fuel ratio in an atmosphere containing surplus 
amount of oxygen. NOx contained in the exhaust gas is occluded to the 
occlusion material in fuel lean atmosphere. The NOx is then released 
from the occluded material in fuel rich-atmosphere and reduced by 
hydrogen formed by the catalyst (1) . 

USE - For purifying exhaust gas containing sulfur oxide (claimed) . 
The catalyst is used for fuel cells of hydrogen formation plant. 

ADVANTAGE - The catalyst has excellent hydrogen forming ability and 
high temperature durability. The catalyst effectively suppresses sulfur 
poisoning and grain growth of noble metal. The catalyst has high 
purification ability of NOx. The exhaust gas is continuously purified 
with high rate of purification. 
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CO 


H» 


C0 2 


HbO 




% 


% 


% 


% 




0.06 


0.02 


8.8 


3.0 




0.66 


0.22 


8.8 


3.0 





~>i5 k" , ★S^jSffi^Wv ^ k v -> 0 a k tc* h . 
[0055] 
[*2] 
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s 




CO50%*Hbil 


Hl£ (°C) 


fig # 


Yd** MHPX) 






mmmi 


ZrOi-YaOa 


3 3 


P t 


3 9 0 


3 9 7 




ZrOa-YaOa 


3 3 


Eh 


4 9 9 


4 3 0 


9mm 3 


ZrOa-YsOa 


6 7 


P t 


4 15 


4 5 1 


JttMHl 


Zr02 


0 


P t 


4 2 0 


5 9 0 




ZrOi 


0 


Rh 


5 6 3 


4 6 1 




ZrOz-YaOa 


1 4 


P t 


4 2 2 


5 2 4 


Jt««4 


Zr0 2 -Y ? 0, 


9 0 


P t 


4 3 0 


5 0 0 




ZrO»— YaOs 


8 


Rh 


5 6 0 


4 6 0 


tame 


ZrOi-YiOs 


8 


Ru 


5 9 0 


4 9 0 



[00 56] (SJJtfWHitAtt) «2 {C*J»t*«W«» 

r— f </ h OTMimzimt-t&z t izx o s^a- 
t o o 5 7 ] ^ss^ij i mmwj&m i omss «t o *c * 

*U C0(1.8%)-H 2 0<10%)-N 2 (gBffi) *»4>*4 ; e-r/l' 

Laa*^ lrc/^-^ffiaiSflrc 70<rc* 
coo58]H3j:>5 nt60v i <r>%mxi±\mm 1 *)* 

3&»4 . Ogftftl 1 <*>««"Ctt, 1 
[0059] ( i« iBWAtt ) * 2 tefc W" 4 iC?£if At^l* 

jtttw i mmx k> *%&j&m&m < . «0i 2 

[00 60] ifcHJftWl, 3#.t/Jt3$0U , 3, 40 



W5«*t«oco509aE'ftaft!SsaiJ(ifc lt^itcslt 

V^S. 05 J: DHJfeffl 1 i:HSfiCT3C0«!^«S2p<lJ: 0 

[0061] ttcmmm 1 . 3sy=*j:t«^>j 1 , 3 , 4^ 
u j: sptii^Fffi^i^yjtt, -r -y h u >7 

LTt^THJ^Jl. 3^«Si^tt3R«l. 3. 4(7)®. 
[0062] fiUb^fS* i 0 . i?lVa-T- JvhVT 

[0063] (hm#iJ4 ) mmm 1 tiwhs ti^m^. 

[0064] T-A1208©* ( ifc^MW 200m2/ 

g) * 200g?PiL. 0rSM^^>ay"7>S>e 
AWBSS?K^I5f^JIS:*«S-li:, 300'Cr3B$p B T 

-fr . 3oo°c-c- 3 mmmm- h z t \,z ± o Ba 

S: 0.2^. K£ 0.1t;I^»LTJB2ftBI»*S:ill« 

[0065]-?- LT^ llW*50.5g b&216mSifa 
248 g * L . 5 /l^^ffl X < ^^?F e -^ L 

fc. -e LTlftSSW 1 4: mmiZ^U -y h-fLL. *^JfiMO 

[0066] ( itmm 7 ) im®\ 1 tsbks wt*** 
[0067]-?- trig i «m»^5o. 5 g t , mm4 1 

mm.<n>%i2fm$m 248g$r?I-^L. 

X i < Lfc. * LTHM^iJ 1 i: >y h 

fcu *Jt«0>j<oj)*jisE*m«U3t. 
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[0068] ( Jfc«W8 ) JtKW 2 TWaiSftfc*** 
[0069] -eLTJS ltt81»*50.5g fc . ££tff|4 t 

r j: < tess^Lfc. * ixmmm 1 k ist^^ * ^ 

[0070] (Jt«W9 ) r-AltMfr* (ttSEfflt 200 

>e^ai»iR<ojpf«4**«*-fr- 3<xrcf 3 

■flSBJfc*-4£fcfcJ:9Pt£ 2.5gfi»Ufc. **)«0r 



[007 1 ] <K8k • fflMB>±3ELJtHifcW4aVJttR 

0i)7~9co#8!6^^iKA^^il«t-?-iX'e'^ t SI-. W 

Oft TJUtfX b U -y ^-^m%cr>^ iflVifZ* Sr , A 0 
&!£ 600°C , U - ^/ U -y f - £ 4 1 4J"C3££fcMW K) 

[007 2 ] 
[*33 





o 2 


NO 


CsHs 


CO 


Hz 


C0 2 


SO2 


HzO 


N2 


% 


% 


ppm 


% 


% 


% 


ppm 


% 




u— > 


7.0 


0.08 


670 


0.06 


0.02 


8.8 


800 


3.0 






0.2 


0.08 


670 


4.00 


1.33 


8.8 


800 


3.0 





[0073] mzmmmknzix?i\<nm&zftKm 
y «*+7>>M9 ( 3»ia> -»y->- <io$Hai> <ojnt=a 



[0074] 
[*4 3 





O2 


NO 


CsHe 


CO 


H* 


C0a 


H>0 








ppm 


ppm 


% 


% 


% 


% 




'J— > 


7.0 


400 


200 


0.01 




11.0 


5.0 








400 


1100 


6.00 


1.60 


11.0 


5.0 





[007 5] %LXm7<7)m y )^>&L&-ft<7)WMfrt>. 

mono, mm.tv -v^-xsu rmo* wKA&*tL* 



[007 6] 
[«53 









fi&ftlNOx ?&g$fi 
(#mol/g) 


WW MOW* 
WiMMitiwol/g) 


JBlfttift 






Pt/ZrOa-YjOs 


Ba/Pt/AlaOa 


2 2.2 


16.6 




Pt/ZrOa 


15.0 


11.0 


Jfctt«8 


Rh/ZrCh 


12.9 


11.5 






13.0 


4. 8 



[0077] ttzM&Wlk&COZtlZtlCDfmZffl 
EBffig«aBE[R^ait:SI*L. C0(3%) -H 2 0(10%) - 

[ 0 0 7 8 ] m5 x *) . iatW4o«dititfciRW7~8 
- r— f v h y rB9»**s*k^*ii2ttjaE* { 



[007 9] 

&#x»ttMimt lx% htbx^mxhh . 
[0080]^- Lx*ftwcoffltfxmkmmmB.v : mtf 

\,^cox\ m.m*-&tsmtfAX'$> -?xb +ohc , 
como, &mmmwiixm^mkmx'-mkt& z. t 

[HiHOfBm'SrtttHfl] 
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[HI ] Y-&tttlslV-3~T-4 -v V urn* *Of& 
[02 ] ^SSTOMb^^M^eKSI^SWA^^f^ 

[04 ] mmRmmMnm&nm&nxumkcom 



[ m 8 ] if AKi^ieJW^t^Jti^^ttjK £ CQ&tf 



[HI] 



[02] 




0 20 40 60 SO 10p 



CO 
5096 

<°c> 



.700 
600 
500 
400 
300 
200 



mmm mmmz bmm tt«« 

[04] 



[03] 



s 
(ppm) 




100 200 300 400 500 600 700 
[05] 





700 


CO 


600! 


50% 






500 








400 




300 




200, 
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20 40 60 80 100 



CO 
50% 
IS" 

ia 

C°C) 



700 
600 
500 
400 
300 
200 



mmmi mmm2 tt&mi tt&m2 



[06] 




0 20 40 60 80 1 00 
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[07 3 



NOx 

m 



mm 



l 



U (3aec) 
I 




85(H) 



[08] 




200 300 400 500 600 700 
ilffi <"C> 



(51)Int.C1.7 tiS'JIB-^- FI f-?3-K (##) 

C 0 1 B 3/40 B 0 1 J 23/56 3 0 1 M 

F 0 1 N 3/10 B 0 1 D 53/36 1 0 4 Z 

B 0 1 J 23/56 3 0 1 A 

mmw% sit mm 
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F^— 3G091 AA12 AA13 AB01 AB06 BAOO 
BA11 BA14 BA15 BA19 BA39 
CB02 FB03 FBIO FB11 FB12 
FC08 GAOl GA06 GBOIX 
GB02Y GB03Y GB04Y GB05W 
GB06W GB06X GB07W GBIOX 
HA08 

4D048 AA06 AA13 AB02 ACIO BA08X 
BA08Y BA18X BA18Y BA30X 
BA30Y BA33Y BA42X BA42Y 
BBOl BCOl CC44 CC46 

4G040 EB32 ECOl EC03 EC04 EC05 
FB04 FB06 

4G069 AA03 AA08 BA05A BA05B 
BB04A BB06B BCOIA BC08A 
BGOA BC40A BC40B BC51A 
BC51B BC69A BC71B BC75A 
BC75B CA08 CA13 CC26 
EA02Y FB09 FB30 FC08 
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